J3r. Camper's Conjectures relative to the
the lower jaw of a crocodile, accurately done by my own hand, and foon after the fkull and under jaw of a pretty large crocodile; which induced him to defer his defign of writing about thefe antiquities of the old world, until he fhould be better informed on the fubjeCt of cetaceous fifties.
Major D rou in , of Maeftricht, w ho made, about the fame time, a colle&ion of an infinite variety of corals, madrepores, alcyonrums, echinites, belemnites, (hells, and petrified wood, from the fame mountain and its environs, likewife procured a beautiful fpecimen of two maxillary bones of the fame incognitum, but with the infides turned outwards; and this gentle man alfo fuppofed them to belong to the crocodile. A (ketch of this fpecimen is to be found in M. B uchoz's Dons Nature, tab. 68 . But the lpecimen rtfelf is now in T eyler's Mufeum, at Baerlem, with the whole of Major D rouin's collection.
Another (till more valuable and perfeCt fpecimen is to be feen at the houfe of the reverend Dean Godding, of which there is likewife a rough (ketch in M. Buchoz's Dons de la , pi. 66. In this the greater part of both the upper and under maxillary bones is intire, and a bone, with fmall teeth, be longing to the palate * , by which it appears, the animal had not only teeth in the jaw-bones, but alfo in the throat, as feveral fifties have, but which are never found in the mouth of crocodiles.
i p ' ; $ ! Notwithftanding all my endeavours to convince my friends, and afterwards M. D rouin, and particularly the Dean, whofe valuable and truly beautiful fpecimens I faw in the year 1782, " 1 never could prevail upon them to adopt my opinion, that thefe bones belonged to phyfeteres or refpiring fifhes. M ||' Hoffmann, adhering clofely to the Linnaean Syftem, ob* 44^ je&ed, that the phyfeteres had teeth only in the lower jaw bone, whereas this foflil monfter had them in both upper and lower maxilla. Godding, who had favoured me with a copy of his valuable fpecimen, a full demonftration of its being the head of a phyfeter, or breathing fifli, Delphinus, or Orca, or under whatever genus it may be ranked, as having large teeth o f the fame fize in both the maxillae* But in vain; for he continues {till to call it a crocodile, as if its value depended upon the fpecies of the animal* The analogy of all the other marine bodies feems to make it ftili more probable, that thefe large bones belong to the inhabitants of the fea, aud not of rivers. The large turtles, the numberlefs echinites, madrepores, (hells, alcyoniums, belemnites, orthoceratites, and fo on, are all fea animals 5 and the crocodile would, in that cafe, be the only inhabitant of the rivers mixed with them.
The pretended crocodile found neat W hitby, in Yorkfliire, Phil, Tranf. vol. L. p. II. 1758, § 92. p. 688. and ibid. § 108* p. 786 . is undoubtedly thelkeleton of a Balaena* § z. After the deceafeof M. Hoffman, his family having offered the whole collection for fale, I went in Auguft: 1782 to Maeftricht on purpofe to examine i t ; and I could not but greatly admire the richnefs and beauty of the Collection, efpe-M m m 2 cially iZK C a m per s Conjectu re dally that of the foffil bones from St. Peter's tnountain ; "Bo as the heirs did not confider the expences neceffary to tranfport the colle&ion down the Maefe* where each fovereign puts art enormous duty upon Everything that paffes through his terri tories, nor the fmall number of perfons who were likely to purchafe it, they rated the price fo high that nobody chofe to bid for it. T he eldefl: daughter having at length become pofleffed of the whole, offered me the principal fpecimens at a price I agreed to. Amongft them were the duplicates I have already fent to the Britifh Mufeum, and with which the honourable Truftees are perfectly fatisfied. Thefe fpecimens may ferve ikewife to afcertain what I have faid about them, as being eal fragments of phyfeteres, fome of turtles, and the like^ but not a fhigle one of any fpecies of crocodile; § 3. T he arguments for their being jaw-bones^ and vertebrae of fillies feem to be, firft, the fmoothnefs of thefe bones; and, fecondly, the many holes by w hich the nerves go out at; ■ ^ • 'll the fide, and under each tooth, as is very evident in that beau tiful fpecimen now in the Britifh Mufeum, on the outfide of which eleven holes are vifible, in the fame manner as they are in the delphini, and more particularly in the lower jaw-bone of the eete, the Phyfeter macrocephalus, or pot-fifh, cacha lot, &c. Thirdly, the form of the teeth* which have folid roots, as in tab. XV. fig. 6 . B, C, E, F, and the fix teeth of tab. X V L Fourthly, becaufe there are little teeth in the palate, as in Dean Godihng's fpecimen. Fifthly, becaufe the vertebrae have the appearance of true cetaceous vertebras, as in fig. 5 . tab. XV. and in feveral beautiful and large fpecimens now in the Mufeuuu Several of thefe vertebrae were befides> intirely un known known to me, and not at all analogous to the vertebrae of the crocodile, defcribed and reprefented by Dr. N. G rew. § 4, As I intended to vifit London in 1785, I flattered ; myfelf I ffiould ftill find the fkeleton of the great crocodile formerly at Grefham College, and be able to find out fuch chara&eriftic diftin&ions as fhould be neceflary to decide the queftion. Dr. Gray was fo kind as to go with me to the lower apartments of the British Mufeum, where we found* though not without difficulty, the fkeleton much negle&ed* fpoiled, and deprived of feveral interefting parts. I admired, neverthelefs, the remainder of it, being infinitely pleafed with the tranfverfe futures, tab-X V. fig. 1 , 2.
6'C,f$r£. by vwhich not only thofe of the neck and thorax, but thofe of the loins alfo, are divided, and which 1 made a drawing of, as large as the life, the 20th of O&ober, 1785, of which fig. i* and 2. are very accurate copies.
if . I confefs I had not obferved. that particular divifion or future in the fkeleton of a fmall crocodile* of thirteen inches, made by my youngeft fon; but after being apprized of it by the large fkeleton: in the Mufeum, of twelve feet four inches* Paris meafure, on looking at my own when I returned home, I found them both alike, and that thofe parts were not 'epiphyfes; of which, however, the tranfverfe procefles of the neck. fig. 
d9
e , q9 0, ny there is no other epiphyfis to be obferved in the reft of the bones of that large Ikeleton. W hen we compare the foffil vertebra, fig. 5 . with thofe now in the Mufeum, we fhall find the epiphyfes AB, CD, analo gous to ar by cr dr fig. 4 . being the real epiphyfes in the ver tebra of a young porpoife. T he articulation of the vertebrae with each other, by the furfaces of the bodies themfeives, is intirely different, not only from that of the crocodile, but from that of all the cetaceous filhes I have ever feen: and I dare venture to affert, I have feen a great many, exclufive o f thofe in my colle&ion. The anterior part of the Maeftricht vertebrae is more or lefs trian gular and hollow, as in fig. 5 . C, D, L. Thepofterior A Bis convex* Both thefe furfaces are very fmooth, as if they had been covered with a very thin cartilage, and moved one upon the other, without being united by an elaftic lamella, as in all quadrupeds and cetaceous fifties; in which the vertebrae have on both the furfaces a round brim, or circular edge, , , /, , by means of which the ligaments are conne&ed, and a flat hollow furface within, as h, /, fig. 4 . for the elaftic pul them.
g|i § 5. The dentition is fo fingular in thefe foflil jaw-bones that it deferves a particular description. In all quadrupeds, as in man, the teeth which appear firft are all ftied at a certain period of life, and in the mean time new ones are formed above, under, or at the (ides of the primordial or temporary 2 teeth)
teeth, but in different fockets. The grinders are not all renewed, but in general three when there are fix, and two when there are five. Nature, however, is not always uniform in this operation. Mr. John Hunter, a worthy Member of our Society, has given a very interefting and'complete natural hiftory of the teeth, in which thefe obfervations are ftated.
In the crocodile the fucceedingor fecondary teeth appear even when the animal's head is equal to two feet; that is, when it has acquired one-third of its ufual growth. When they grow too faft, before the temporary tooth is filed, they perforate the fide of the bone, at the part where they meet with the leaft refiftance. Inftances of this variety otcur in the large croco dile's head, which is in my colle&ion.
In all quadrupeds the enamel is, o f the folid parts of the teeth, the firft formed, making a cavity, in which the other bony fubftance i3 depofited, and formed by lamellae placed One within another, as is obferved by Mr. John Hunter in the work already mentioned, p. 92. To this the root is added, which is filled in the fame manner till the tooth is long enough to pierce through the gums.
But in the foflil jaw-bones of St. Peter's mountain, a fmall fecondary tooth is formed, with its enamel and folid root at once, within the bony fubftance of the primordial or tem porary tooth itfelf, as is to be feen in the fmall fragment now in the Britifh Mufeum, and in tab. XVI. A, B, C, D, E ; which, by continuing to grow, feem to make by degrees fufficient ca vities in the bony roots of the primary teeth: but what be-' comes of them at laft, and how they are fhed, I am not able to guefs. I have one in my colle&ion, where the fucceeding tooth is intirely formed within the center and fubftance of the primordial tooth-In the 6 th figure (tab.XV.) a little oval cavity is obfervabje, obfervable, which has been the feat of a new or fecondary tooth. w fbns cxFl ns-'/; ; ■ ) In--: , . § 6. The maxilla inferior of the incognitum, fent by me to -the Britifh Mufeum, is,a moil magnificent fpecimen, having ^fourteen teeth. A fimilar one, fomewhat longer (as it meafure,s j f f e t) in my own colledlion, has alfo fourteen. A no? ther fragment of the left fide, two feet long and eight inches broad, fhevvs the primordial and fucceeding teeth in the cleared manner.
/ vi-l The fpecimen, of which I fent a drawing (tab. XVI.) to the illuftrious Prefident of our Society, Sir Joseph Banks, is ftill more ufeful to Confirm the -mode of dentition -than any other I have in my mufeum.
-i s ? 7* Several-ribs and the phalanges of the toes of the fore feet, a fpecimen of which I fent in a fragment from the fame rock,: of about a foot long and eight inches broad, may ferve .as another proof of the difference between thefe and the cro codile's toes, when compared with the ftill valuable, though negle&ed, ikeleton in the Britifh M ufeum; which I am forry I could not make a drawing of, having been too much em ployed on other obje&s. .
All thefe charafleriftic differences cannot fail to convince the learned Society of the truth of what I have aflferted, about the apimal thefe bones belonged to ; for though we cannot deter mine exactly the fpecies itfelf, yet I flatter myfelf the preceding obfervations evidently prove, that they did not belong to any animal of the crocodile kind. § 8. Another very beautiful fpecimen, a foot and a half Jong, and about ten inches broad, I have been induced to add, becaufe it contains the anterior part of the fcutum of a very large turtle. O f this Mr. J ohn H unter has an analogous bone bone from the fame mountain in his valuable colle&ion, but fent to him under another name. I am convinced it belonged formerly to a tu rtle; firft, becaufe I have from the fame mountain the intire back of a turtle, four feet long and fixteen inches broad, a little jam aged at the fides, and a pretty large fragment of another turtle, in my pofiefiion. 2dly, Becaufe I have a fimilar one, but fo placed within the matrix as to (hew the infide, which is perfectly analogous to the infide of that piece in the back of a large turtle I got in London, by the favour of Mr. Sheldon, ^dly, Becaufe I have amongfl: thefe bones the lower jaw-bone of a very large turtle, of which the crura, though not intire, are feven inches long, and diftant from one another fix inches; the thicknefs is equal to 11 inch. All thefe fragments prove the frequency o f turtle bones amongft the other fofiil bones found in the mountain nearf Maeflricht.
Dr. Michaelis wrote to me fome time ago, that the above* mentioned fragment, in Mr* J. Hunter's Colle&ion, be* longed to a bird ; which I could hardly believe, as I never had jfeen in any collection whatfocver, either in London, Paris, Bruflels, Gottingen, Caflely Brunfwic, Hanover, or Berlin, nor in my own country* any foffil bone belonging to a Bird. I know there is a fmall one defcribed in the Abbe Rozieh's IJournal de Phyfique^ for March 1782, which is at prefent in the collection of M. d'A rcet, at Paris. I expeCt alfo from Montmartre a finall leg of a petrified bird; but thefe. are the only ones I have ever heard of, thofe of Stonefield, near Woodiftock, being moft undoubtedly o f fifhes. I think it is a circumftance worthy the attention of the curious, that no human ' Vol. LXXVI. N u n bones, D r. C a m p e r 's
Conjedlures to the bones, and of birds but very few, have been hitherto found in a petrified ftate, and belonging to the old world.
PETRUS CAMPER*
Klein Lankum, near Franeker, June 18, 1786.
EXPLANATION OF THE P L A T E S .
T A B. XV. c9f S 9 £. the bodies of the vertebrae; fo urth; c9 f of the firft vertebra of the neck ; /?, z, t x, y, w. the fpinous procefles; /3.' and s. the afcending; /, and u v. the defcending procefles ; d9 q.
the tranfverfe, united by cartilages to the bodies of the verte* brae. G r e w calls them ojfa mucronata. T he tranverfe pro cefles of the fourth vertebra being loft, the roots of themucronated procefles are very evident at g h9 i k.
On the under part of therfe vertebrae are (/ and m) procefles* fimilar to thofe we find in the vertebrae of the neck in turtles and birds. Not only the fix pofterior but the five anterior ver tebrae of the back are provided with fuch procefles; of thefe, however, D r. Grew makes no mention.
2 Fig. Fig. 2 . Reprefents the feventh vertebra of the back; A> and C. are the afcending and descending procefles, forming the articulations with the adjacent vertebrae; B. the tranf verfe procefs, to which is united the rib FB. in B .; D E. the fpinous procefs; H, H , I. the body of the fame ver tebra. "~Thefe figures are as large as the life, and made from the fame fkeleton, now in the Britifh Mufeum. T he whole length is equal to i 2 f feet, Paris meafure ; the head equal to 2 feet; the neck equal to 1 fo o t; the trunk equal to 3 feet 8 inches; the tail equal to 5 feet 8 inches. T he meafurement given by Dr. G rew does not agree with m ine; but he feems not to have taken it with great attention (p. 42*), for he makes ufe of the words a b o u t, almoJi9 &c.
Observation. W hat flruck me was, the tranfverfe future, \a9 b. c , f . J, £*. which divided the bodies of all the vertebrae of the neck, back, and loins. This divifion ended with the os facrum, which was intire, as were alfo the vertebrae of the tail. D r. G rew' feems only to haven taken notice of the futures be longing to the tranfverfe proceffes. I have a fmall Ikeleton of a crocodile equal to 13 inches/ in which the 7 vertebrae of the neck, 12 of the back, and the. I5 of the loins, are divided in the fame manner as in the large Ikeleton in the Britifh Mufeum. Thofe of the os facrum and tail are without, and have no mark of an epiphyfis.
Conclusion. T he tranfverfe divifion of the vertebrae abovementioned is alfo peculiar to this animal; and there is no epiphyfis, 'as in other animals.
T o be fure of this, I differed and made a fkeleton of the Lacerta Iguana, L in n . fp. 26. perfe&ly well deferibed by N n n 2 Marc-
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Marcgraf, Hijl. Braf. p. 236. cap. H . ;  but I found no fuch divifions, though the animal was young, and though ft had ftill epiphyfes on the legs, &c< The neck con lifts of 4 verte brae, the back of 11, the loins of 9, the os facrum of 2, as in the crocodile; the tail of more than 60. T he difl'e&ion of tortoifes feemed to me of confequeuce, at leaft a more accurate infpe&ion of the vertebrae* particularly thofe of the neck, as being analogous in fome refjje&s to thofe of the crocodile, efpecially in the ftru&ure of the infe rior procefles 0 , and E , with /* fig. 1 . is an orbicular pla of cartilage to the body of the vertebra . which is provided with fuch a one on both fides, a Thofe bony lamellae are the epiphyfes of the vertebra, and are alike in all quadrupeds, to which clafs all the cetaceous^ fifties belong. W hen we confider the ftru&ure in generaL of thefe laft, we find the hind legs only are wanting, and of courfe the ofla innom inata; but the ofla pubis are very re markable in all of them- tricfet. A, B, G, D. is the body; G, I, K, E, F. the fpinCtrs proceffes; C, K, I. the medullary canal, running \md6r K, E, F , in a dire&ion parallel to IF, and coming out again: at F. T he remaining marks of the kmellated epiphyfes I, D . and A, B. are evident proofs of the analogy between thefe and the vertebrae of the cetaceous fifties; and alfo of their want of refemblance to the vertebrae of the crocodile, as will appear by comparing the firft and fecond figures with the fifth. Fig. 6 . Is a very accurate drawing of 6t\6 of the fbffil' teeth belonging to the fame ineognitum. A B C; i$ its poiftt* of a lanceolated figure* whofe edges B A,, and A C, are dentated; B C. is the root* uneven* bony, fixed within the focket with I>, G, F . ; D, G, B, C. is* covered with the gums * H, I. is an oval finuofity, in which generally the fecondary teeth are generated, as is feen in tab. XVI. reprefenting a fragment of the upper jaw-bone of the fame incognitum* A, B> C, D ,.E.
The teeth in all the Phyfeteres and Delphini have folid roots* except in the young ones, in which they often have cavities to> receive the blood-vefifels and nerves. But the crocodile has the teeth intirely hollow,, as appears in 22, utrinque i r arcuatos, falciformes, intus ad apkent ufjtu tcavos" within they are hollow to the very end. 
